Purpose
Rotator cuff tears frequently, accounting for 50% or more cases in the elderly, have a certain impact on upper limb function, and quality of life. Conventional ultrasound proved high sensitivity and specificity in detecting total or partial rotator cuff tears. But there was still no published reports of elastic ultrasound on rotator cuff.
The purpose of this report is to apply at the same time two ultrasonic elastic transient techniques for evaluating the stiffness of intact and supraspinatus tendon disorders.
Methods and Materials
From 8-2011 to 12-2012 we have applied shear wave SW (Supersonic Imagine) and acoustic radiation force impulse ARFI (Siemens) techniques to examine the rotator cuff supraspinatus tendon.
A total of 49 supraspinatus (SS) tendons were enrolled in this study, including 19 normal cases, 15 cases of partial tear and 15 cases of fibrotic change of supraspinatus tendon. All patients and volunteers agreed to participate in the study and to permit using data for research and publication. This study also was allowed by our Ethic Committee of our institution. We use shear wave elastography of Supersonic Imagine system and acoustic radiation force impulse (ARFI) of the Siemens S2000 to survey the stiffness of rotator cuff supraspinatus (SS) tendon. Patients were in sitting and holding the abduction position of shoulder joint, as measuring in the cross-section and longitudinal section at the site of torn, and fibrotic change of SS tendon. Cases of calcified and inflammed tendon were excluded from this study.
Results
With shear wave technique of Supersonic Imagine, we collected the following results in table 1 (see Table 1 ).
All cases of ARFI technique were out of range of measurement (X.XX m/s) in measuring of torn site and fibrotic change site of supraspinatus (SS) tendon (Fig.3, Fig.4 ).
Elastic map color-coded of SWE of Supersonic were in the orange and red [hard] . In ARFI technique, these areas on elastic map had darker color [hard] and were bigger than the B-mode image.
DISCUSSION:
We recognized fibrotic change site and torn site of SS tendon having elastic velocity values higher than elastic value of intact SS tendon. And elastic velocity value between the torn and fibrotic change proved the fibrotic change having more stiffness than the torn SS. Statistical difference of elastic velocity value between 2 groups was shown with t-test (p <0.0001).
Siemens system does not support ARFI technique for measuring the elastic velocity for musculoskeleton applications. Thus applying ARFI technique for the muscle and tendon we only use VTI [virtual touch imaging], only qualitative but not quantitative.
Elastographic ultrasound (SWE and ARFI) detected qualitatively and quantitatively stiff areas of abnormal supraspinatus tendon, while ARFI values (Siemens S2000) tend to be over the limit of measurement. 
Conclusion
Partial and complete thickness rotator cuff tears and fibrotic change of supraspinatus tendon are musculoskeletal condition of old patients. SSI and ARFI techniques help identifying easily the hard areas (partial tear, fibrotic change) of the SS tendon. The more stiff the more abnormal. But further investigation with a larger sample is necessary to reference data in daily clinical practice.
